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DETAILED ACTION 
Response to Amendment 

This Office action has been issued in response to amendment filed 12 December 
2005. Claims 1-3 and 5-21 are pending. Applicants' arguments have been carefully 
and respectfully considered, but they are not entirely persuasive, as will be discussed 
below in detail. Accordingly, as necessitated by the instant amendments to the claims, 
applicants' arguments, as well as IDS references submitted 12 December 2005, this 
action has been made FINAL. 

Information Disclosure Statement 

IDS submitted 12 December 2005 has been considered by examiner. However, 
foreign patent document WO 01/75620 A1 has only been considered in so much as it is 
available to examiner. Pages 3, 5, 7, and 9 are missing, as well as figures 2, 4, and 6, 
as of 4 March 2006. It appears this may have been a scanning error or a copying error, 
perhaps due to double-sided pages. Either way, with examiner's sincere apologies for 
any inconvenience and appreciation for applicants' patience in this matter, the easiest 
way to rectify the situation is to resubmit the document in its entirety, and applicants' are 
respectfully requested to do so as part of any response to the instant Office action. A 
signed and initialed copy of the instant PTO-1449 is attached hereto. 
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Claim Rejections - 35 USC § 102/103 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claims 1-3, 5-14, and 17-21 are rejected under 35 U.S.C. 102(e) as anticipated 
by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Strongin et al (US 
Patent #6,510,497), in view of Novak (WO 01/75620 A1 ). Novak and Fukuda (US 
Patent #5,107,257) are also both offered as extrinsic evidence of the inherency of a 
counter for bus switching. As Fukuda discusses in column 1 , lines 24-26, bus switching 
by counting accesses prevents having to utilize a looped bus. 

After careful consideration of applicants' instant remarks, it appears there is 
some disagreement as to whether a counter is inherent to Strongin et al - that is, a 
counter necessarily flows from the rest of the disclosure of Strongin et al. Given these 
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discussions, examiner believes that a prima facie case has been made for the 
inherency of the counters in the Strongin et al reference. 

However, assuming arguendo that one were to be able to interpret the claims 
differently and not find the counter inherent in the system of Strongin et al, Novak 
clearly discloses the counter and the motivation for it's inclusion in a system at least 
equivalent to the Strongin et al system in at least page 6, lines 23-33, which recites that 
the number of page hit requests serviced consecutively has to be limited to prevent 
starvation of the other devices, and that this is accomplished through counting the 
number of requests up to a threshold, set to be from 1 to 32 requests. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention, to use the counter and threshold of Novak in the system of 
Strongin et al to prevent starvation of the other devices, as discussed by Novak on page 
6 at line 25. 

In addition, with specific respect to claim 21, which invokes interpretation under 
35 USC 1 12, 6 th paragraph, applicants' instant remarks appear to indicate that this claim 
should be interpreted in it's broadest reasonable sense, as applicants appear under the 
impression that they are not required to point out the corresponding structure in the 
instant specification, but merely offer an example of a structure that could perform the 
functions. (See page 8 of instant remarks). Accordingly, it is unclear how the claims 
should be interpreted under 35 USC 1 12, 6 th paragraph. 
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Does the corresponding structure in Strongin et al need to be equivalent to that 
of any or all of the examples offered in the instant specification? Examiner believes that 
it does not, and the "broadest reasonable" interpretation is appropriate herein. 

However, should one argue that Strongin et al does not have corresponding 
equivalent structure disclosed to that of the instant specification to be anticipatory, 
certainly the Strongin et al structure is obvious, at least because it is performing the 
same functions as recited in the instant claims, (also for the same reasons - decrease 
in latency, see Strongin et al column 12, lines 52-54, e.g.), as is discussed below with 
respect to at least claim 1 ; a person of ordinary skill in the art would have recognized 
the interchangeability of the element shown in the prior art for the corresponding 
elements disclosed in the instant specification; and that there are insubstantial 
differences between the applied reference's structure and the examples offered in the 
instant specification. 

Given the discussions supra, the anticipatory rejections are as follows with 
respect to Strongin et al: 

With respect to independent claims 1 and 21, a method for scheduling access to 
a device is disclosed in the title. 

As a result of applicants' instant arguments as discussed supra, claim 21 has 
been interpreted in it's broadest reasonable sense, as no specific structural means 
further narrowing the claimed "means" appear to be disclosed - mere examples do not 
further limit the structure. See MPEP 2181-2184. 
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Tracking a current state of the device is disclosed in column 1 1 , lines 45-50. 
This is also disclosed in column 18, lines 22-35 as "determining a status." 

Tracking a count of a number of scheduled (i.e., in the buffer) requests which 
require the current state is disclosed in column 1 1 , lines 55-60, as the number of 
requests issued and/or amount of time elapsed. Both current and future states would 
inherently require a count of some sort. A count is one or more, and the particular state 
is the bus direction, e.g., as is further explained in column 18, lines 22-35. In addition, 
column 4, line 20 discloses scheduling "one or more requests." Counting the number of 
those requests necessarily flows from the Strongin et al reference as it could not 
operate without knowing how many requests there are. In addition, should the number 
of requests not be counted, then starvation of all but the one device that starts using it 
would have to occur, because nothing would prevent it from happening. Also, the 
system knows how many requests are issued per unit time (it must in order to operate). 
Therefore, it is also known the number of requests issued of the amount of time is 
known. 

Switching the state of the device after determining the count reaches a threshold 
value established for a switch point (number of pending operations) and receiving one 
or more incoming requests which require an alternate state to the current state (a 
different bus direction or a different open bank of DRAM) of the device is disclosed in 
column 12, lines 20-35. Also see column 18, lines 22-35, which discusses scheduling a 
number of "tracked" requests based on the bus direction, or "device state." The "switch 
point" is when the pending requests consistent with the memory bus direction are 
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issued, and the bus direction reverses, or switches, to allow the scheduled requests that 
were previously inconsistent with the previous bus direction to now issue. However 
many requests there are, in a certain bus direction (read or write), in the queue, is the 
threshold. 

With respect to claims 2 and 7, "configuring" the switch point is disclosed in 
column 12, lines 22-33, which is the number of pending requests. As this number 
changes, the switch point is "re-configured." 

With respect to claims 3 and 12, the switch point being configurable by software 
is disclosed in column 15, lines 5-10. As discussed with respect to the independent 
claims upon which the instant claims depends, e.g., claim 1 , the switch point is 
configurable. Strongin et al clearly discuss hardware and software being 
interchangeable. 

With respect to claims 4 and 9, the switch point being "dynamically" configurable 
is discussed supra with respect to claims 2 and 7. "Dynamic" simply means it changes. 

With respect to claims 5 and 1 1 , the device being a DRAM is disclosed in column 
13, line 8, for example. The method further comprising selecting a scheduler type from 
the group consisting of a DRAM bus turnaround scheduler (consistent with the direction 
of a bus), DRAM page scheduler (targeted to one or more open pages in memory), and 
DRAM physical bank switching scheduler (identifying one or more closed pages, such 
as banks, in column 13, lines 50-67, for example) is disclosed in column 14, lines 20-60. 
In addition, see column 12, lines 1 1-44. 
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With respect to independent claim 6, a bus scheduler is disclosed in column 17, 
line 4 as an arbiter configured to arbitrate between memory requests according to a bus 
direction. 

An input configured to receive at least one incoming request, each request 
indicating a bus direction is disclosed in column 18, lines 22-35, which discloses 
pending memory access commands, which are scheduled based on their consistency or 
lack thereof with the memory bus direction. Inherently, there must be an "input 
configured to receive" these requests for the system to operate - a computer must be 
told what to do. 

A switch point is disclosed in column 18, lines 22-35 in that the "switch point" is 
when the first set of pending requests are issued and the bus direction switches to 
accommodate the second set of pending request that were previously inconsistent with 
that bus direction. 

An indicator of a current bus direction is disclosed in column 18, lines 22-35 and 
in lines 55-60, which discusses determining the direction of the bus. Inherently, if the 
bus direction is determined, it is indicated. 

A count of requests processed through the current bus direction is disclosed in 
column 18, lines 22-35 as the "one or more" pending access requests. "One or more" 
indicates a number, which is a count. 

Logic configured to switch the direction of the bus to process incoming requests 
after the count reaches the switch point and there are incoming requests having the 
direction opposite to the current direction of the device bus is disclosed in column 18, 
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lines 22-35, which discloses issuing the requests consistent with a bus direction ahead 
of, or before, the requests inconsistent with the bus direction. (The logic for 
implementing this method is disclosed in column 17 and 18 in claims 1-12, for example). 

With respect to independent claim 8, a scheduler is disclosed as a memory 
arbiter in column 17, line 4. 

A switch point is disclosed as discussed supra with respect to claims 1 and 6. 

A current device state is disclosed as a bus direction and/or a page status in 
column 18, lines 22-35. 

A count is disclosed as "one or more" in column 18, line 30. 

Logic configured to "facilitate" an updated device state when the count crosses a 
threshold of the switch point is disclosed in column 18, lines 22-35, where memory 
accesses are scheduled based on the bus direction and the page status. 

Scheduling the access requests to the device using the updated device state is 
disclosed in column 18, lines 22-35, which discloses that after the pending requests that 
are consistent with the device state are issued, the access requests are then issued 
("ahead of) that are inconsistent with the previous device state. 

With respect to claim 10, the device comprising a bus and the device state 
comprising a bus direction, said scheduling being dependent upon the bus direction is 
disclosed in column 11, lines 64-65. 

With respect to claim 13, the device comprising a DRAM with multiple pages and 
the device state comprising the identity of at least one open page, said scheduling being 
dependent upon the at least one page opened is disclosed in column 1 1 , lines 5-10. 
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With respect to claim 14, the device comprising a DRAM with multiple physical 
banks and the device state comprising the last accessed physical bank, said scheduling 
dependent upon the last accessed physical bank is disclosed in column 15, lines 29-34. 

With respect to claims 17-18, a system on a chip, or ASIC, is disclosed in column 
1 4, line 60 into column 1 5, line 1 1 . 

With respect to claims 19-20, a controller of a volatile memory coupled to the 
scheduler (via the bus) is disclosed in figure 6, #400, e.g. 

Filter logic is disclosed in figure 6, #482. It may inherently be configured to do 
anything. However, one or more threads are disclosed in figure 6, #486 - 1 ,2, D, e.g., 
as a thread goes through each, as discussed in column 13, lines 16-38. As discussed 
in the previous rejection, the "based on... for each thread" is merely an intended result of 
the actual structure and operation, and, accordingly, will not be given weight. While 
features of an apparatus may be recited either structurally or functionally, claims 
directed to an apparatus must be distinguished from the prior art in terms of structure 
rather than function alone. MPEP 21 14. 

Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Strongin et al (cited supra). Examiner notes that this has been taken as admitted prior 
art in accordance with MPEP, as applicants have not traversed the taking of Official 
Notice in the previous Office action. 

With respect to claims 15-16, Strongin et al recite the subject matter of the claims 
upon which the instant claims depend, as discussed supra. 
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The difference between the explicit recitation of Strongin et al and the instant 
claims, is the explicit recitation of a register to store the threshold number of counts to 
establish a switch point. 

It is extremely well known to those of even rudimentary skill in the art that a 
register may be employed to count requests in a buffer or queue of requests to inform 
the system of how many particular requests may be present. The examiner takes 
OFFICIAL NOTICE of this teaching. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention, having the teachings of Strongin et al before him/her, to utilize a 
counter (register) to count the number of requests using a certain bus direction, so the 
system would know how long to keep the bus going in that certain direction so that 
service may be provided in the round-robin format discussed by Strongin et al in column 
10, lines 27-42, e.g. 

Claim Rejections - 35 USC § 102 

Claims 1-3, 5, 8-11, 13-16, and 21 are rejected under 35 U.S.C. 102(e) as being 
clearly anticipated by Novak (cited supra). 

While the applied reference is incomplete as discussed supra with respect to the 
instant IDS; page 4 discloses a DRAM, which is a non-volatile memory. Page 6, lines 2- 
3, disclose page mode accesses as page hit requests, page miss requests, page miss 
different chip requests, and page conflict requests. These are the device states. 
Priority logic block is disclosed at page 6, lines 7-8. Page 6, lines 23-33 discuss the 
prioritization of the requests wherein a certain preset number of page hit requests will 
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be issued sequentially to reduce the latency of the system and enhance the utilization of 
the memory bus, as is disclosed in the abstract. 

Response to Arguments 

Objections and rejections not repeated herein have been withdrawn. 
Accordingly, the arguments in light of the amendments have been persuasive. 

However, while the 35 USC 112, 2 nd paragraph rejection of claim 21 has been 
removed, examiner wishes to note that applicants appear to have had the impression 
that eh rejection was made because the words "track" and "tracking" were used several 
times in the instant specification, per se. However, the number of time the words were 
mentioned was simply discussed in order to show that it was unclear which of the 
elements relevant to each use of the word was actually performing the function. 
Examiner apologizes for any miscommunication. Again, as discussed supra, claim 21 
has been interpreted in it's broadest reasonable sense, as applicants, in the instant 
remarks at page 8, note that the instant specification merely provides examples of the 
kinds of structures that might correspond to the means. This cannot limit a "means- 
plus-function" limitation any further than "broadest reasonable" interpretation. See 
MPEP 2181-2184. 

With respect to applicants' argument that Strongin et al fail to disclose tracking a 
count of a number of scheduled requests. The previous Office action did, indeed 
maintain that this was inherent in Strongin et al, and examiner continues to maintain 
that position, especially in light of the discussions supra. It is known in a system how 
many requests are issued per unit time - this is called latency. Therefore, the number 
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of requests is known if the amount of time is known. Examiner also wishes to note that 
applicants cite 2131.01 (III) of MPEP as support for the assertion that extrinsic evidence 
"must be provided" to support an assertion of inherency. However, that section of 
MPEPO recites that extrinsic evidence "can be" supplied - it does not HAVE to be. 
However, examiner has attempted to further elaborate on his position, and has offered ^ 
extrinsic evidence, as well as an alternative rejection under 103. Examiner has 
interpreted applicants' arguments as requested said extrinsic evidence. 

With respect to applicants' argument that Strongin et al fail to disclose switching 
the state of the device after determining the count reaches a threshold value because 
all of the access for that state are processed before the state switches. Even assuming 
arguendo that this were true, there are N locations in the buffer (Column 1 1 , lines 1 6-20 
of Strongin et al). If all of the pending requests for a certain device state and/or bus 
direction are issued, it could reasonable be interpreted that whatever number of those N 
pending requests actually issued would be the "count" claimed instantly. The 
independent claims, e.g., merely recite "tracking a count." They do not positively recite 
actually counting a number of requests of a certain device state and/or bus direction, 
out of the total N requests in the queue, at any specific time. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Applicant's submission of an information disclosure statement under 37 CFR 
1 .97(c) with the fee set forth in 37 CFR 1 .17(p) on 12 December 2005 prompted the 
new ground(s) of rejection presented in this Office action. Accordingly, THIS ACTION 
IS MADE FINAL. See MPEP § 609.04(b). Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christian P. Chace whose telephone number is 
571 .272.4190. The examiner can normally be reached on MAXI FLEX. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald Bragdon can be reached on 571 .272.4204. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Christian P. Chace 
Primary Examiner 
Art Unit 2189 



